The theory of compensating differentials asserts that night shift workers should receive compensating wage differentials due to undesirable work conditions. In weak local economies, workers may have difficulty finding jobs; thus, these workers might be more likely to accept night shift work and be less concerned with the size of the compensating differential for night shifts. Using CPS data from 2001, this paper employs maximum likelihood estimation of an endogenous switching regression model to analyze wages of day and night shift workers and shift choice. The findings indicate the presence of selection bias, thus emphasizing the importance of correcting for self-selection into night shifts. The average of the estimated wage differentials for night shift work is negative for the overall sample, with differentials varying by worker characteristics. The shift differential is found to be a statistically significant predictor of shift choice, indicating that shift premiums play an important role in motivating individuals to select night shift work. Using two measures of local economic conditions and a new method of analyzing interaction effects in the context of an endogenous switching regression model, this paper finds limited evidence that weak local economic conditions lessen the impact of compensating differentials on shift choice.
Introduction
Smith [1] first proposed the idea that working conditions could impact wages and worker preferences for jobs. The theory of compensating differentials as described by Rosen [2] refers to the idea that wage differentials equalize the total monetary and nonmonetary advantages and disadvantages among work activities and among workers themselves. This theory assumes that workers can easily find jobs with desirable characteristics; thus, compensating wages are necessary to induce workers to take jobs with undesirable characteristics. This paper considers a variation of the theory of compensating differentials in which labor markets are weak and workers have difficulty finding jobs. In weak economies, employers have the advantage of a larger number of potential employees and workers are more likely to take jobs that would otherwise be undesirable. Poor economic conditions may thus lower the compensating wage differential offered for undesirable work conditions. One job characteristic for which compensating differentials may arise is work-time scheduling, including night shift work. Night shift workers have what could arguably be considered the most undesirable work schedule; thus it has been hypothesized that one reason workers are motivated to select night shift work is to receive the compensating wage differential. However, in areas with weak local economic conditions where jobs are relatively scarce, the compensating wage differential may be less of a motivating factor for selecting night shift work. Compensating wage differentials are commonly analyzed using wage regressions, with worker wages modeled as a function of worker and job characteristics. This paper uses a more general econometric model, an endogenous switching regression model (ESR), to analyze not only compensating wages, but also selection into night shift work, with night shift selection modeled as a function of worker and job characteristics, night shift differentials, and local economic conditions. The focus of this paper is twofold, to determine the impact of wage differentials and local 2 Economics Research International economic conditions on shift selection and to determine how the impact of the night wage differential on shift selection depends upon local economic conditions. Kostiuk [3] and Lanfranchi, et al. [4] (For other shiftwork related studies, see Schumacher and Hirsch [5] and Agnarsson [6] .) provide the most widely cited research on shift differentials, employing two-step estimation of ESR models to find positive wage differentials for shift workers. DeBeaumont and Nsiah [7] employ a treatment effects model to estimate night shift differentials. They additionally examine the impact of the interaction between the unemployment rate and one's status as a night shift worker upon worker wages, with results suggesting that compensating wages for working night shifts are relatively smaller in areas with higher unemployment. Although not a study of shift workers, Bender and Mridha [8] study the impact of local unemployment on compensating wages for injury on the job. They determine that estimated compensating wage differentials for injury risk are lower in areas of high unemployment.
This paper builds upon the work of Kostiuk and Lanfranchi et al. by including indicators of labor market strength, the local unemployment rate, and the state coincident index, in our analysis. Additionally, our analysis is the first shift work-related study to employ maximum likelihood estimation of an endogenous switching regression (ESR) model. This paper builds upon the work of DeBeaumont and Nsiah [7] and Bender and Mridha [8] by using the more general ESR model, which allows for the estimation of the effect of wage differentials and local economic conditions on the decision to work a night shift and allows the returns to individual characteristics of day and night workers to differ. Additionally the model is analyzed using the state coincident index as an alternate measure of local economic conditions. In order to determine how the impact of the night wage differential on shift selection depends upon local economic conditions, we analyze the interaction effect between shift differentials and local economic conditions on shift choice. Evaluating and interpreting interaction effects are complicated in the ESR model because the interaction depends on correlation between night and day shift wages which is not point identified. This paper offers a new method of investigating interaction effects by estimating lower and upper bounds on the probability of selecting night shift work for different values of the shift differential and the local economic conditions.
Theoretical Specification and Estimation Strategy
A basic approach to measure the impact of night shift work on wages would be to assign a dummy indicator variable for night shift work and include it as a right hand side variable in a regression of wages on worker characteristics. A simple hedonic log wage version of the model would thus take the following form:
where the dependent variable is the log of the individual's wage, is a vector of personal characteristics, ℎ is a dummy variable indicating whether or not an individual works a night shift, and is an iid error term. In this model, 2 is an estimate of the compensating differential for night shift work. To allow the differential to vary with local economic conditions, a measure of local economic conditions, , and their interaction with ℎ is added to (1) as follows:
In the empirical section of the paper, are specified as either the local unemployment rate or the one month percentage change in the state coincident index. In (2), 2 indicates the compensating differential for night shift work when the local unemployment rate or the one month percentage change in the state coincident index is zero. The coefficient indicates how the compensating differential for night shift work changes when local economic conditions change. If compensating differentials for night shift work are lower in areas with weak economic conditions, then will be negative when the local unemployment rate is specified for LEC and positive when the percentage change in the state coincident index is specified for LEC.
OLS estimates of the above equations are biased and inconsistent due to the endogeneity of the night shift variable. An individual's status as a night shift worker is likely correlated with variables in the error term of the wage equation. Worker characteristics such as ability, schedule constraints, preferences, and family obligations are unmeasured components of the wage that are likely correlated with the decision to work a night shift. This endogeneity is a form of selection bias. To correct for it, we will adopt an ESR model. A general discussion of the ESR model can be found in Maddala [9] , for example. The model is described in detail in the next section. In the ESR model, separate equations are specified for day and night shift wages, and individuals self-select into either day work or night work according to a selection equation specified for the decision to work the night shift. The selection equation depends on the difference between day and night shift wages, and the error term in the selection equation can be correlated with the error terms of the wage equations. Consequently, wages and the decision to work the night shift are jointly determined in the ESR model. Following Maddala [9] (The ESR model may also be estimated by a two-step estimator employed by Lee [10] who applies the model to the wages of union and nonunion workers. Although computationally simpler, the two-step estimator is less efficient than FIML.), the ESR model is estimated using full information maximum likelihood (FIML). The FIML estimates are consistent and asymptotically efficient.
Equations Used in the Switching Regression
Model. In the ESR model, separate log wage equations for night and day workers are assumed to take the following form:
Economics Research International 3 where the dependent variable is the log hourly wage rate for individuals and is a vector of personal, demographic, occupational, and industrial variables. denote the local economic conditions, as measured by either the local unemployment rate or the one month percentage change in the state coincident index. Equation (3) models wages for night shift work (denoted by the superscript ), and (4) models wages for day workers (denoted by the superscript ). These equations allow the returns to each worker characteristic to be different for night and day workers. Since workers choose which shift to work, a structural selection equation specifying shift choice is also included in the model. Shift choice is determined by
where * denotes the net benefit of working a night shift. The value of * is not observed, only whether it is positive (night shift chosen) or negative (night shift not chosen). The latter is coded by the zero-one indicator function:
The observed log wage can thus be written as
In (5), denotes a vector of variables that influence shift choice. Identification requires that includes at least one variable not contained in . The variable ( − ) is the premium obtained for night shift work. The unobserved errors ( , , V ) are assumed to be distributed independently of ( , , ) and trivariate normal:
The wage equations (3) and (4) and the selection equation (5) form the endogenous switching regression model. The error terms in the individual's wage equations, and , are likely correlated with the error term in the selection equation, V , which is a source of selection bias. By substituting (3) and (4) into (5) we obtain the reduced form as follows:
which can be written as
Since only the sign of * is observable, the coefficients of (5) and (10) are only identified up to scale. As with (5), we resolve this by adopting the standard (and innocuous) normalization, var( ) = 1.
Maximum Likelihood Estimation.
Full information maximum likelihood (Lokshin and Sajaia [11] provide a STATA program, movestay, for maximum likelihood estimation of the endogenous switching regression model.) estimation of the ESR model entails jointly estimating the parameters (3), (4) , and (10) under assumption (8) . The likelihood function has the following form:
where
and ( , ) are the bivariate normal density functions of ( , ) and ( , ).
The estimates of (3), (4), and (10) computed by maximizing (11) can then be used to derive the estimates of the structural parameters of (5) and covariances in (8) . The estimates of the covariances provide a basis for testing for the presence of selection bias and indicate whether the selection bias is positive or negative. by , provides an estimate of the covariance. Since is a scale factor, the significance of , and determines the presence of significant selection into a night or day work schedule.)
Interaction Effects.
In the OLS specification (2), the coefficient of the interaction term indicates how the compensating differential for night shift work changes when local economic conditions change. The use and interpretation of interaction terms are more complicated in the ESR model. Analyzing the impact of local economic conditions on shift differentials is accomplished in the ESR by analyzing the impact of the interaction between the shift differential and local economic conditions on the probability that the night shift is selected. This analysis will help to answer a major question addressed by this paper: how does the impact of the shift differential on shift selection depend on local economic conditions? In areas with weak economic conditions, we might expect shift selection to depend less on the night shift differential since workers would likely have fewer alternatives to night shift work and more unemployed workers would be competing for shift positions. Night shift work is also less likely to be profitable in weak economies when production levels are down, and thus fewer shift positions are likely to be available. Consequently, a greater supply of shift workers coupled with lower demand for them means that firms can pay a smaller shift differential.
To investigate this possible interaction, we consider the probability of selecting night shift work conditional on the shift differential, local economic conditions and the observed exogenous covariates. It follows from (3) through (7) and well-known properties of the multivariate normal distribution that
where Φ denotes the standard normal distribution function and
= (
Of interest is the effect of changes in the shift differential on the probability of selecting night shift work (12) under different local economic conditions. One obstacle is that (12) depends on which is not point identified and, therefore, neither is (12) . Both quantities are only partially identified. Vijverberg [12] provides informative bounds for that can be consistently estimated, but deriving informative bounds for (12) from these is complicated by the fact that (12) is not a monotonic function of for all values of the shift differential. However, (12) is a monotonic function of when conditioned on the expected differential, that is, − = ( − | , , ), and, thus, deriving informative bounds in this case is a straightforward exercise. (For the other cases, it would be necessary to apply constrained minimization and maximization techniques to (12) over the bounds interval for to derive the bounds.) A focus on the expected differential can also be justified by being the "average" shift differential for the subset of the population characterized by the given values of , , and . Hence, we will investigate how the effect of the shift differential on the distribution of shift selection depends on local economic conditions by analyzing changes in the expected differential for various local economic conditions. The lower and upper bounds of the selection probability are given by Theorem 1.
Proof. Given − = ( − | , , ), it follows from (12) that
By Vijverberg ([12] , page 71), consider
and, therefore,
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The lower and upper bounds of the selection probability in Theorem 1 are functions of only the identified parameters and thus can be consistently point-estimated for any specified setting of , , , ( − | , , ). The estimated bounds are discussed further in Section 4.2.
Data
This paper employs survey data from the Current Population Survey (CPS) which is a monthly survey of approximately 50,000 households conducted by the Bureau of Labor Statistics (BLS). Supplementary questionnaires in some months ask respondents about other topics such as health, school enrollment, and work schedules. This paper uses crosssectional individual-level data from one of those special supplements, the May 2001 CPS Work Schedules Supplement, which asks questions related to shift work [13] .
Demographic Data. Wage and demographic information are taken from the CPS to produce a sample of full-time civilian workers. (CPS observations which have imputed earnings were deleted from the data used in this study because of the biases noted in Bollinger and Hirsch [14] . Leaving in the imputed earnings does not cause a notable difference in regression coefficients but has a more notable impact on the calculated wage differentials. For workers paid by the hour, the May CPS directly reports the hourly rate of pay. For other workers, we compute an hourly wage rate by dividing usual weekly earnings by usual weekly hours of work. Following the literature, we adjust for topcoding of wages by multiplying topcoded wages by a factor of 1.4. Workers with wages less than $1 and more than $100 an hour are dropped from the dataset, as well as workers below the age of sixteen and above the age of sixty-five. Workers with negative potential work experience are also dropped from the sample. Full-time workers are those working at least 30 hours per week.) Controls used in the wage regressions are standard in the literature: education, experience, gender, marital status, union membership, race, region of residence, and indicators for occupation, industry, and metropolitan statistical area residence. Table 1 provides summary statistics for each variable for all observations used in the regressions.
Shift Status. Shifts defined by the CPS are day, evening, night, rotating, split, irregular, or other shifts. The BLS defines a regular day shift as one that takes place between the hours of 6 a.m. and 6 p.m. Evening shifts usually occur between the hours of 2 p.m. and midnight. A night shift is defined as a shift schedule taking place between the hours of 9 p.m. and 8 a.m. Rotating shifts require that workers rotate through a cycle of shifts, that is, working first day shifts and then evening shifts and then night shifts. On a split shift schedule, individuals work during two distinct periods each day. Individuals working irregular shifts do not have a predetermined regular shift schedule. For example, they may work night shifts one week, day shifts the next week, and then possibly night shifts again the next week. In the full CPS sample of civilian workers for May 2001, 82.6% of workers worked day shifts, 6.4% worked evening shifts, and 2.9% worked night shifts. 2.3%, 0.5%, 4.4%, and 0.7% of the sample worked rotating, split, irregular, and other shifts, respectively.
Following the research of DeBeaumont and Nsiah [7] , the two categories of workers considered for the current analysis are regular day shift and regular night shift. The rationale for choosing to compare day workers to night workers rather than comparing day workers to all workers who are employed during nonstandard hours follows the research of Schumacher and Hirsch [5] , Shapiro [15] , Mayshar and Solon [16] , and Halevy and Nason [17] . Schumacher and Hirsch [5] indicate larger wage premiums for night shift nurses relative to those working evening shifts, split shifts, rotating shifts, or other shifts. This finding is consistent with the theory of compensating differentials. Night shift work is likely seen as a more inconvenient work schedule when compared to other schedules; thus, compensating wages are likely to be more prevalent in night shifts.
Local Economic Conditions (Unemployment Rate and Coincident Index)
. This paper also seeks to determine the impact of local economic conditions on the size of the compensating wage differential for shift work and on the incidence of shift work. This further justifies the use of day versus night shifts. Shapiro [15] and Mayshar and Solon [16] provide evidence of the cyclical nature of shiftwork. Mayshar and Solon indicate that night shift employment is more responsive to changes in real GNP than overall employment. Halevy and Nason [17] also find that night shift employment is extremely procyclical. The current analysis is restricted to a comparison of day and night shift workers since differences in compensating wages and the effect of changes in local economic conditions will be more pronounced. The summary statistics provided in Table 1 indicate that 3.7% of the sample worked night shifts.
The May 2001 CPS supplement was used for the analysis. This marked the beginning of an economic downturn. After a decade of economic growth during the 1990s, the U.S. economy began to falter. Kliesen [18] cites "the boom and bust in U.S. equity markets, the sharp decline in business capital expenditures for computers and software, the economic fallout from the events surrounding September 11, and the significant decline in the real value of U.S. exports" as factors that likely contributed to the recession of 2001, which lasted from March through November. Although the 2001 recession was relatively mild, the unemployment rate continued to rise for 19 months following the end of the recession [19] . Using data from the 2001 CPS supplement provides an opportunity to analyze night shift wages and night shift choice during a weakened economy.
The unemployment rate used in the analysis is defined as the local unemployment rate at the labor market of current residence. A separate sample is taken from the CPS for 2001 that includes both working and unemployed individuals. From this sample, we calculate unemployment rates at the metropolitan statistical area (MSA) and state level. MSA unemployment rates are used for workers who reside in an MSA, while the state unemployment rate is used for rural workers.
This paper also uses the state coincident index as another indicator of local economic conditions. The coincident index 6 Economics Research International [3] , multiple jobs are included as an instrument in the selection equation. The presence of multiple jobs indicates that an individual's work scheduling preferences are secondary to employment opportunities and income needs; thus these individuals may be more likely to select night shift work regardless of the inconvenience associated with this work schedule. (Individuals in the dataset are classified as either night or day workers based on the shift worked at their primary job (at which they are employed for a minimum of thirty hours per week). The wage used as the dependent variable in the regressions is the hourly wage at the individual's primary job. An individual whose primary job is a "day" job may, for example, have a second job during which they are employed at night. This individual, however, is not counted as a "night" worker in the sample since their 
Results
The ESR model is evaluated using two measures of local economic conditions: the local unemployment rate and the one month percentage change in the state coincident index.
The regression results are first discussed, followed by an analysis of the computed interaction effects and a discussion of shift differentials.
Endogenous Switching Regression Results

Reduced Form of the Selection Equation.
Selected coefficients from maximum likelihood estimation of the reduced form of the selection equation (10) with corresponding standard errors are reported in column 1 of Table 2 . Regressors in the reduced form selection equation include the explanatory variables used in the individual wage equations, three exclusion restrictions, children present, multiple jobs, and industry shift rate, and a measure of local economic conditions. Both the unemployment rate and the coincident index are insignificant predictors of shift choice. The presence of children does not significantly impact the likelihood of working at night, nor does holding multiple jobs; however, working in industries that employ larger percentages of shift workers has a positive and significant impact on shift choice. Other positive and significant predictors of shift choice are years of schooling and union membership as well as working in certain occupations and industries. We will return to Table 2 to discuss the results from the structural form probit after discussing the results of the wage equations.
Day and Night Wage Equations.
The reduced form probit results are used to control for self-selection into night shift work in the estimation of day and night worker wage equations with the results shown in Table 3 . The main variables of interest, the local economic condition variables, and the selection terms are shown in the upper rows of the table. The unemployment rate and the coincident index are insignificant predictors of both day and night worker wages. The selection term coefficients are estimates of the covariance between the error terms in the individual wage equations and the error term in the reduced form of the selection equation. In both the model with the unemployment rate and the model with the coincident index, the coefficient on the selection term for night workers is positive, indicating a positive correlation between the error term of the night shift equation and the error term in the reduced form of the selection equation. This coefficient is, however, insignificant which fails to indicate the presence of selection bias. This finding is consistent with Kostiuk, who also finds no evidence of significant selection into shift work. The selection term coefficient for day workers is negative and significant, which indicates positive selection into day work. Thus, those choosing to work during the day have higher expected earnings from day work and are better off not selecting night shift work. The significance of the coefficient confirms the presence of selection bias, underscoring the need to correct for self-selection. Examining the other variables included in the wage equations provides an interesting comparison between night and day workers. (Following Maddala [9] , we test whether we should have instead pooled the data on day and night workers by comparing the results obtained from the ESR model to the results obtained from maximum likelihood estimates of a treatment effects model of the form log = + 1 + 2 ℎ + 3 + . The reduced form of the selection equation for night shift work is provided by (9) . The log-likelihoods from the switching regression and treatment effects models are compared through a likelihood ratio test, with results of the LR test shown in the last row of Table 3 . The significance of the LR statistic confirms that it was appropriate to assume that the returns to the coefficients for day and night workers are significantly different and the ESR model is appropriate.) Day workers experience significant, positive returns to experience and union membership while there are no significant differences in returns to these characteristics for night shift workers. Married day shift workers earn significantly higher wages than nonmarried individuals who work during the day. Nonwhite night shift workers earn significantly lower wages than white night shift workers. Female workers receive significantly lower wages than their male counterparts, regardless of whether they work during the day or at night. Those night workers in the transportation and public administration industries earn significantly more than night workers employed in the base group of manufacturing industries. Relative to the industry variables, greater differences in returns are experienced for night workers when evaluating the impact of their occupation on wages. Positive and significant differences in wages are prevalent for night workers in executive, professional, technical, clerical, craft, and operator occupations when compared to the base group of service occupations.
Structural Form of the Selection Equation.
We now return to Table 2 to consider the results from estimation of the structural equation (5). These results are displayed in column 2 for ease of comparison with the reduced form results in column 1. The main parameters of interest are the local economic condition variables (unemployment rate and coincident index) and the wage differential variables. We turn first to determining the impact of local economic conditions on shift choice. The coefficients on the unemployment rate and the coincident index remain insignificant in the estimation of the structural form. The results fail to indicate a significant impact of local economic conditions on shift choice. The other parameter of interest is the coefficient on the wage differential, which is computed by first using the results of the wage regressions for day and night workers (Table 3) to compute the conditional expected night shift premium for each individual. The expected wage premium is then used in the estimation of the structural probit (5). The Levels of significance: * * * 1%, * * 5%, and * 10%. * The ESR model is first estimated using the one month percentage change in the coincident index as the indicator of local economic conditions. The model is then reestimated using the unemployment rate as the indicator of local economic conditions. Due to the similarity of coefficients for the education, experience, gender, marital status, union membership, race, industry, and occupation variables, only the regression results from the model using the one month percentage change in the coincident index as the indicator of local economic conditions are shown for these variables. Coefficients for these variables using the unemployment rate are available upon request. Standard errors are shown in parentheses. Other controls include experience cubed, region of residence, and an indicator for MSA residence.
wage differential is a statistically significant predictor of shift choice in both specifications of the model. The sign of these coefficients indicates that rising wage differentials for night shift work make individuals more likely to choose night shift work. This is an important result, providing evidence that individuals consider the size of the shift premium when deciding whether to work at night. This result suggests that night shift choice is a result of shift differentials, not preferences for night shift work. The results for other variables included in the structural equation provide evidence of the factors influencing workers as they make choices regarding work hours after controlling for the wage differential. The industry shift rate remains significant in the structural equation, indicating that this variable still plays an important role in shift choice regardless of the shift differential that is offered. The inclusion of the wage differential causes the coefficient on years of school and union to become statistically insignificant. This result indicates that, after controlling for the wage differential, education and union membership no longer impact shift choice; thus, much of the impact of education and union membership on shift choice occurs through their impact on wages. Several occupation and industry variables continue to significantly impact shift choice, most likely because an individual's work schedule is often dictated by their employer or job responsibilities.
In summary, the ESR model results indicate that shift differentials significantly impact an individual's decision to work at night but do not provide evidence that local labor market conditions significantly impact shift choice. The model indicates the presence of selection bias, confirming the need to correct for self-selection into shift work.
Interaction
Effects. An important conclusion of this paper is that the shift differential is found to be a significant predictor of shift choice. To further investigate the impact of the shift differential on shift choice, we present a new method of analyzing interaction effects in the context of the ESR model. The ESR results were used to estimate interaction effects between the shift differential and the two measures of local economic conditions. To investigate possible interaction effects, we consider the probability of selecting night shift work conditional on the shift differential, local economic conditions, and the observed exogenous covariates, as outlined in Section 2.3. We estimate the effect of changes in the shift differential on the selection probability (12) under different local economic conditions. As an example of how interaction effects may be analyzed in the context of this model, Table 4 presents the results of this analysis using the one month percentage change in the coincident index as the measure of local economic conditions. The estimated interaction effects are small which indicates that the local economic conditions of local economic conditions. The model is then reestimated using the unemployment rate as the indicator of local economic conditions. Due to the similarity of coefficients for the education, experience, gender, marital status, union membership, race, industry, and occupation variables, only the regression results from the model using the one month percentage change in the coincident index as the indicator of local economic conditions are shown for these variables. Coefficients for these variables using the unemployment rate are available upon request. Standard errors are shown in parentheses. Other controls include experience cubed, region of residence, and an indicator for MSA residence. This table presents lower and upper bounds on the probability of working the night shift. The bounds on the probability are computed for each combination of the log wage differential and the one month percentage change in the leading index. For example, the lower bound for the log wage differential and leading index combination A1 is 0.001075 while the upper bound is 0.014638. * The average of the lower and upper bounds is reported below each combination. For example, the average probability for combination A1 is 0.007856. From left to right, the values of the log wage differential indicate the 10th percentile, 25th percentile, mean, 75th percentile, and 90th percentile of the predicted log wage differential. From top to bottom, the values of the percentage change in the leading index indicate the 10th percentile, 25th percentile, mean, 75th percentile, and 90th percentile. employed in this model have a small impact on the role of the shift differential in shift choice. (The results in this section are discussed for the regression results using the coincident index as the measure of local economic conditions. These small effects are also found when the model is estimated using the local unemployment rate as the measure of local economic conditions.) Table 4 presents the lower and upper bounds of the selection probability for different combinations of percentile values of the log wage differential and the one month percentage change in the coincident index. As a method of interpreting the bounds, the midpoint of the lower and upper bounds is presented below each interval. The intervals in each row, represented by letters A-E, indicate how changes in the [13] . The shift differential is measured in log points and is calculated as the difference between the log night hourly wage and the day log hourly wage. The differentials in the table are the predicted shift premiums averaged for all workers with those characteristics. High school graduates are those with a minimum of twelve years of school. Due to the similarity of results for the model using the coincident index and the unemployment rate, only the differentials calculated using the coincident index are shown.
shift differential affect the selection probability for a given level of the one month percentage change in the coincident index. For example, one can compare interval A3 to interval A4 to see how a rise in the log wage differential from −0.13668 to 0.07415 impacts shift selection given a one-month percentage change in the coincident index of −1.73. The intervals in each of the columns 1-5 indicate how changes in the one month percentage change in the coincident index impact the selection probability for a given log wage differential. For example, one can compare interval A3 to interval B3 to see how a rise in the percentage change in the coincident index from −1.73 to −0.31 impacts shift selection given a log wage differential of −0.13668. Consequently, comparing intervals across two columns for two different rows reveals how the impact of changing log wage differentials varies for two different values of the percentage change in the coincident index, while comparing intervals across two rows for two different columns reveals how changing values of the percentage change in the coincident index varies for two different log wage differentials. This method will be used to analyze possible interaction effects with examples provided in the following pages. Examining the rows in Table 4 indicates that, for a given value of the percentage change in the coincident index, increases in the wage differential for night shift work lead to a higher probability of selecting night shift work. Examining the columns indicates that, for a given wage differential, increases in the percentage change in the coincident index lead to a higher average probability of night shift selection. Intervals are next compared across two rows for two columns to determine interaction effects, which can be considered for many different combinations of changes in the wage differential and changes in the coincident index. As an example of how Table 4 can be used to determine interaction effects for various wage differentials and values of the one-month percentage change in the coincident index, we compare intervals A3 and A4 and E3 and E4 in three steps as follows.
Step 1 (compare results for intervals A3 and A4). Interval A3 has an average value of approximately 1.46% while interval A4 has an average value of approximately 1.96%. Thus, for a one month percentage change in the coincident index of −1.73, increasing the log wage differential from approximately −0.13668 to 0.07415 leads to an increase in the average selection probability of approximately 0.50%.
Step 2 (compare results for intervals E3 and E4). Interval E3 has an average value of 1.54% while interval E4 has an average value of 2.05%. Thus, for a one month percentage change in the coincident index of 2.02, increasing the log wage differential from approximately −0.13668 to 0.07415 leads to an increase in the average selection probability of approximately 0.52%.
Step 3 (compare results for intervals A3 and A4 with results for intervals E3 and E4). When comparing the effect of increasing the log wage differential from −0.13668 to 0.07415 for a −1.73 percentage change in the coincident index to the effect of the same increase in the log wage differential for a 2.02 percentage change in the coincident index, the probability of night shift selection is 0.02% higher. Over these intervals, the interaction of the shift differential and the coincident index has a positive impact on the likelihood that an individual would select night shift work.
Positive interaction effects are obtained for various combinations of average probabilities in the rows and columns in Table 4 . (Similar results are obtained when intervals are compared across two columns.) These interaction effects imply that as the percentage change in the coincident index rises an increase in the log wage differential has a larger impact on shift selection. In other words, in areas with recent improvements in economic conditions and, therefore, stronger economies, individuals are more likely to consider the size of the shift premium when determining whether to work at night. Conversely, in regions with weaker economies, individuals are less likely to consider the size of the shift differential when determining whether to work at night. This result provides evidence that compensating differentials for night shift work may be lower in weak economies.
Wage Differential Estimation.
The shift differential is calculated for each individual in the sample and is included in the estimation of the structural equation to determine the impact of shift differentials on shift choice. Wage differentials are calculated as the difference between the log night hourly wage and the log day hourly wage for the ESR model. Table 5 presents the estimated wage differentials averaged over all workers with selected characteristics. The average shift differential for the full sample is −13.6% with substantial variation among personal characteristics. The calculated shift differentials are negative, indicating that day workers earn higher wages on average than night shift workers in the sample. The diversity of the individuals in the sample coupled with diverse preferences for night shift work could explain these negative differentials for night work. The sample includes both male and female workers from different regional labor markets in every occupation and industry. It is possible that worker preferences, earnings potential, and labor supply decisions are so diverse that estimated shift differentials for night shift work are negative.
On average, night shift workers belonging to unions earn higher wage premiums than nonunion night shift workers. This result is consistent with the prevalence of collective bargaining agreements that ensure higher night wages for union workers. Female night shift workers are not penalized as much for working night shifts as male workers. Similar patterns are observed for nonmarried individuals, with nonmarried night shift workers receiving wages that are closer to those of their daytime counterparts. White individuals are not penalized as much for working night shifts as nonwhite individuals. Interestingly, workers with lower levels of education earn wages that are roughly equivalent to their daytime counterparts. This finding is consistent with Kostiuk [3] , who notes that estimates of shift differentials indicate that those who are usually paid less in the labor market "earn consistently larger shift premiums. " He posits that larger shift premiums occur for these workers because shift work jobs offer smaller pay changes for personal characteristics. His findings are consistent with our shift differential estimates for female, nonmarried, and less educated night shift workers who receive higher night shift differentials on average than male, married, and highly educated workers. The results for nonwhite workers, however, are inconsistent with this finding for our sample, suggesting that racial characteristics play an important role in predicting wages regardless of shift worked.
Conclusion
This paper questions the motivations for night shift work, the wages paid for night shift work, and the impact of labor market conditions upon work schedules by considering a variation of the theory of compensating differentials in which labor markets are weak. One innovation of our analysis is to include controls for local labor market conditions in the estimation of an endogenous switching regression model using CPS data. Another original contribution is a new method of estimating interaction effects in the ESR model.
The results emphasize the importance of correcting for self-selection through the use of the ESR model. Shift differentials have a statistically significant and positive impact on shift choice, indicating that individuals take the size of the wage premium offered for night shift work into account when selecting their work schedule. The local labor market conditions included in the analysis are insignificant predictors of shift choice. Using the estimation method outlined in Section 2.3, we find small interaction effects between the shift differential and local economic conditions in the structural selection equation. These interaction effects provide weak evidence that shift differentials have a smaller impact on shift choice when local economic conditions weaken; thus, compensating differentials for night shift work may be lower when local economies are weak. Estimated shift differentials indicate that night workers earn lower wages on average than day workers for the entire sample. Analyzing shift differentials by worker characteristics reveals that union members, females, non-married individuals, and non-college graduates receive night shift wages that are closer to their daytime counterparts.
This paper seeks to provide a better understanding of individuals as they make work schedule choices when local economies are weak, focusing on the sensitivity of the impact of shift differentials and local economic conditions on shift choice. The method of analyzing interaction effects in the context of the endogenous switching regression model developed in this paper could be applied to other studies employing ESR models. Future labor economics studies, for example, could explore whether the impact of wage differentials for other job characteristics on selection into a particular regime is sensitive to local economic conditions.
